Introduction
Globally, pharmacovigilance (PV) program is one of the new areas requiring the attention of health care professionals in order to safeguard patients' life.
1,2 Majority of patients and health care workforces give more priority to remedy of the current illness but do not give much attention to the upcoming adverse drug reactions (ADRs). 3 Moreover, some patients may continue their medications even after completing the dose. Other patients may even use their prescribed medicine as a self-medication. [2] [3] [4] [5] Consequently, self-medication, irrational prescribing, drug misuse, and drug abuse have been attributed to ADRs in many occasions. [2] [3] [4] [5] Investigation has shown that ADRs remain a substantial cause of morbidity and mortality among patients. [6] [7] [8] The Institute of Medicine reported that more than one million avoidable adverse events occur every year, and out of this figure, 44,000-98,000 are very dangerous.
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abubakar et al prescribed like antibiotics, nonsteroidal anti-inflammatory drugs, analgesics, anticoagulants, and antineoplastics are commonly associated with ADRs. 10, 14 The World Health Organization proposed that geriatric patients, infants and neonates, and pregnant and lactating women should be closely monitored for ADRs. 3, 10, [14] [15] [16] Spontaneous reporting (SPR) and intensive monitoring are the conventional systems used in detecting, recording, and reporting ADRs. Using SPR, a lot of success has been made as existing ADRs were identified and new ones prevented through this method. 1, 3, 8, 11, 12 It is imperative to note that SPR scheme suffers a lot of underreporting incidences; similarly, data mining is associated with selection bias and limited number of subjects. 1, 3, 8, 11, 12 Similarly, regulatory authorities, pharmaceutical companies, and academia are yet to establish an excellent method of ADRs reporting with the highest level of precision. 3, 17 In general, regulatory agencies consider only the information and outcome of premarketing clinical trial in controlled settings to approve and register a drug for human use. However, not much is known about the drug beyond the data obtained from clinical trials in controlled settings. The outcome of premarketing studies on safety, efficacy, and quality of new medicines will not basically represent the whole population of patients who will use the drugs when they are approved for marketing. 3, 18 Henceforth, suitable and constant post-marketing drug safety surveillance is indispensable. 2, 3, 18, 19 Several life-threatening diseases and new disease conditions that were not treated before may necessitate research for a new drug. Recent example is Ebola virus medicine; trial drugs have been used in many African countries. Once discovered, it may become necessary to give the drug a quick approval in order to save the life of patients. 1 In Malaysia, before the year 2003, there was huge prevalence of ADRs which harm great number of patients nationwide. 20, 21 Malaysia National Adverse Drug Reaction Monitoring Centre reviewed and upgraded their guidelines with respect to SPR and reinforced them across the country. [20] [21] [22] A survey from Malaysia indicated less number of ADR reports; the reasons are lack of acknowledgment of the presence of ADRs and national ADRs-reporting program. [20] [21] [22] [23] [24] In Nigeria, previous surveys conducted in different parts of the country focused only on doctors while disregarding other health care professionals and medical students. In addition, Nigeria accounts for high prevalence of ADRs across the country; unfortunately, only 6%-10% cases were reported. 25, 26 The reason for low reporting comprises lack of familiarity with ADRs-reporting forms and ignorance of the reporting procedure. 23, [27] [28] [29] The high rate of underreporting cutting across continents over long period will diminish signal detection and become detrimental to public health. 21, 30 Various studies have been carried out on knowledge, attitude, and practices (KAPs) of health professionals in Nigeria; the outcome indicated poor KAPs among them. 27, 31 It was established that an existing PV program can advance to the next level by evaluating the baseline KAPs of major health care workers regarding ADRs monitoring prior to carrying out any treatment. 1, 8, 17, 19, 23 Also, the curriculum of training medical students both in Malaysia and Nigeria with respect to ADRs and PV is insufficient and needs to be upgraded. 21, 22, 32 The present study is conducted to compare the KAP with respect to ADRs and PV between medical students of Malaysia and Nigeria.
Research objectives
The objectives of the study are as follows:
i. To assess medical students' KAP with respect to ADRs and PV ii. To determine the difference in the mean knowledge score between year IV and V medical students and between sexes iii. To assess if there is difference in the mean KAP score between medical students of Malaysia and Nigeria iv. To determine if there is correlation between medical students' knowledge and practice with respect to ADRs and PV.
Materials and methods study population
The study was conducted among population of year IV and year V medical students selected from Universiti Sultan Zainal Abidin (UniSZA), Terengganu, Malaysia and Bayero University Kano (BUK), Kano, Nigeria. The two countries were selected for convenience as the principal author is from Nigeria and studying in Malaysia.
study design
A cross-sectional, questionnaire-based survey involving year IV and year V medical students of the Department of Medicine, UniSZA and BUK, was carried out to evaluate their KAPs toward ADRs and PV. The questions were extracted from Kamtane and Jayawardhani 12 and Reddy et al ( Figure S1 ). 33 They were scrutinized by the experts in the field, modified, and validated to suit the intended study.
sampling method and sample size A universal sampling method was used: the total number of medical students in UniSZA and BUK were 303 and 519, respectively. The total number of medical students in year IV 
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Comparative study on drug safety surveillance on medical students and year V in UniSZA and BUK were 117 and 146, respectively. Universal sample of all medical students in year IV and V in both UniSZA and BUK was taken.
ethical approval
The study was conducted after obtaining ethical clearance from the ethical committee of both UniSZA and BUK. This research was approved for master's program by the ethical committee of UniSZA (memo number UniSZA.N/1/628-1 (70) dated 21 July 2014) and BUK (memo number BUK/ FMEC/013-14/053).
Written consent and inclusion and exclusion criteria
All the participants were given information sheets and written consent form for their agreement to participate in the study. Only student who are studying medicine and who reach year IV and year V were included. Meanwhile, medical students who were not willing to participate were excluded.
Development of questionnaire
The questionnaire comprised four parts: Section A comprised seven demographic information. Section B comprised ten knowledge questions designed with multiple choices and yes/no options; score of 1 was allocated to the correct answer and 0 to the wrong answer. Section C consisted of seven attitude questions framed into 3-point Likert scale (3= strongly agree, 2= neutral, 1= strongly disagree). Finally, section D comprised eight practice questions with strongly agree or strongly disagree options. Score of 1 was assigned to the correct answer and 0 to the wrong answer. The questionnaire included both positive and negative questions to escape agreement bias, conformity, and affirmation in the questions pattern.
Piloting, testing, and validation of questionnaire
The questionnaire was first pilot-tested among 20 medical students who were not involved in the main survey. Their response was then tested for validity and reliability, and the overall Cronbach's alpha was calculated as 0.69.
Data collection
The data were collected in Malaysia by self-administering the questionnaire to the medical students of UniSZA and obtaining their responses. In Nigeria, the questionnaire was administered to the medical students by lecturers of Faculty of Medicine, BUK, and their responses were obtained. The study was carried out between June 2014 and February 2015.
Data analysis
The data were coded using Microsoft excel and analyzed using the SPSS version 20.0. Descriptive statistics was carried out to evaluate the KAP score of the participants. Independent t-test was performed to determine if there was difference in the mean knowledge score on ADRs and PV between year IV and year V medical students, and between sexes within each school. Also, two-sample t-tests were performed to determine if there was difference in mean KAP score on ADRs and PV between medical students of UniSZA and BUK. Finally, Spearman's correlation analysis was performed to assess if there was correlation between knowledge and practice of ADRs reporting. The statistical significance was determined at P0.05 and 95% confidence interval.
Results
Demographic information
The total number of medical students who participated in Malaysia was 87, while that of Nigeria was 108. The response rate was 74% from both participants of both countries. Among Malaysian participants, 42% were in year IV, while 58% were in year V; among Nigerian participants, 63% reached year IV, and 37% reached year V. The summary of the demographic information is shown in Table 1 .
Knowledge
Among the 87 respondents from Malaysia, 68% and 49% got the definition of ADRs and PV correct, while out of 108 Nigerian respondents, 80% and 66% got the right definition of ADR and PV, respectively. Fifty-nine percent of Malaysian medical students and 63% of Nigerian medical students recognized the right functions of PV. Similarly, among Malaysian participants, 70% identified the health care professionals responsible for reporting ADRs in a hospital, while 71% of Nigerians got the same response. Among Malaysian respondents, only 21% knew the method commonly used in ADR reporting, and only 15% were aware of any nearby PV center, while from Nigeria, they were 39% and 10%, respectively. The results are shown in Table 2 .
attitude Among Malaysian medical students, 88% strongly agreed that ADRs reporting is professional obligation, while among Nigerian medical students, 82% hold the same view. In addition, 98% of Malaysian respondents thought that ADR monitoring will benefit patients, whereas 95% of Nigerian respondents thought the same. In contrast, 78% of Malaysian respondents stated that they were not adequately trained on how to report ADRs, while 74% of the Nigerian respondents said the same. The results are shown in Table 3 .
Practice
Among 87 Malaysian medical students, 99% have never reported any ADRs to their superiors during clinical ward round; 94% stated that they had never received any training on how to report ADRs, while among Nigerian medical students, 96% and 86% gave the same response, respectively. In contrast, 67% of Malaysian medical students stated that even commonly seen ADRs like headache, fever, and vomiting should be reported; also, 72% stated that nonmedical person can report an ADR to a nearby health care professional, whereas among Nigerian medical students, 67% and 83% had similar idea, respectively. The results are shown in Table 4 .
Difference in the mean knowledge score between years of study
The result of the independent t-test performed among Malaysian medical students indicated that there was no statistically significance difference in the mean knowledge score on ADRs and PV between year IV and year V medical students with a P-value of 0.274. That of Nigerian medical students also produced similar result with a P-value of 0.956. The results are shown in Table 5 .
Difference in the mean knowledge score between sexes
Result of the independent t-test performed among Malaysian medical students indicated that there was no statistically 
1019
Comparative study on drug safety surveillance on medical students significance difference in the mean knowledge score on ADRs and PV between sexes with a P-value of 0.126. That of Nigerian medical students also produced similar result with a P-value of 0.080. The results are shown in Table 6 .
Difference in the mean KaP score between medical students of Malaysia and nigeria
The result of an independent sample t-test has shown that there was a statistically significance difference in the mean knowledge score on ADRs and PV between medical students of Malaysia and Nigeria with a P-value of 0.000. The Nigerian medical students were found to have more knowledge. In addition, there was no statistically significance difference in the mean attitude score on PV between medical students of Malaysia and Nigeria with a P-value of 0.389. Also, there was a statistically significance difference in the mean practice score on PV between medical students of Malaysia and Nigeria with a P-value of 0.000. The Nigerian medical students were found to have more practice. The results are shown in Table 7 .
The correlation between mean knowledge score and mean practice score on aDRs and PV Spearman's correlation analysis performed has shown that there was positive correlation between knowledge and practice of PV at (P=0.001, r=0.229). The correlation that exists between knowledge and practice is weak with r=0.229. The closer the r is to 1, the stronger the correlation with r=1 is considered as perfect correlation. The results are shown in Table 8 and Figure 1 .
Discussion
The response rate obtained from this research was 74% from each country. This is considered as satisfactory because it is much higher than the response (63%) obtained in another study conducted among medicine and pharmacy students in Malaysia. 21 
Knowledge
The mean knowledge score acquired by the medical students from Malaysia signified that their knowledge on ADRs and PV was not satisfactory. In contrast, medical students from Nigeria have demonstrated good knowledge of ADRs and PV. This is highly recommended in every medical school because ADRs reporting is part of their future professional obligation.
Definition of ADR and PV
Among the medical students of Malaysia interviewed, 68% and 49% got the correct definition of ADRs and PV, whereas 80% and 66% among the medical students of Nigeria Abbreviations: aDR, adverse drug reaction; PV, pharmacovigilance. Table 5 Result of the difference in the mean knowledge score on aDRs and PV between year iV and year V medical students obtained using independent t-test However, outcome of Nigerian medical students is similar to another survey among pharmacy students which showed satisfactory knowledge. 33 
Methods of reporting
Among the medical students surveyed in Malaysia, only 21% knew the method commonly used in ADR reporting; also, only 39% of the Nigerian medical students knew this method which is comparable to result obtained in other appraisal.
21,32,34
Who is to report aDRs?
Among Malaysian participants, 70% identified the health care professionals responsible for reporting ADRs in a hospital, while 71% of Nigerian participants mentioned the same, which revealed good awareness. This finding contradicts outcome of another surveys.
32,33
Drugs banned due to aDRs Seventy-seven percent and 85% of Malaysian and Nigerian medical students were aware of drugs banned due to ADRs, respectively, which is in contrast with the result of another survey among medical and dental students.
attitude
Research conducted has shown that the attitude of Malaysian and Nigerian medical students was good. This is imperative because imparting good attitude among medical students will help to improve the health care delivery services.
Obligation to report
Among Malaysian medical students, 87% strongly agreed that ADRs reporting is a professional compulsion, and 82% of Nigerian medical students felt the same. Moreover, current study respondents from both the countries (Malaysia, 87%; Nigeria, 82%) expressed that PV should be taught in detail. Similar results were obtained in a number of studies.
35,36
Purpose of reporting Ninety-eight percent and 95% of Malaysian and Nigerian respondents, respectively, believed that ADR monitoring and reporting will ensure better health care for their population. This figure is much higher than the result of the study of Iran.
36
Practice
The practice of Malaysian medical student toward ADRs and PV was not satisfactory. It is important to incorporate and ensure practical application of PV in teaching hours of any medical and health professional schools in order to produce good doctors and health professionals. 37 Similarly, Nigerian medical students have only showed moderate practice of PV.
number of aDRs ever reported
Among study respondents, 99% and 96% from Malaysia and Nigeria, respectively, have never reported any ADRs. These findings are comparable with the result of a number of Table 6 Result of the difference in the mean knowledge score on aDRs and PV between male and female medical students obtained using independent t-test 
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Comparative study on drug safety surveillance on medical students surveys. 32, 36 In addition, 72% of Malaysian respondents and 99% of Nigerian respondents have come across patients experiencing ADR but did not take any action which is similar to the outcome of other appraisals. 32, 35, 36 Training on how to report aDRs Among the Malaysian medical students surveyed, 94% stated that they have never received any training on how to report ADRs; also, 96% of Nigeria medical students had similar experience. These outcomes are similar with other research reports. 21, 33, 34 nature of aDRs to be reported Among the Malaysian participants, 67% stated that even commonly seen ADRs like headache, fever, and vomiting should be reported; also, 67% of Nigerian participants felt the same, which is similar to the result obtained in another survey involving medicine and pharmacy students. 21 Difference in the mean knowledge score between years of study The result of the independent t-test performed among Malaysian medical students indicated that there was no statistically significance difference in the mean knowledge score on ADRs and PV between year IV and V medical students. That of Nigerian medical students also produced similar result. These findings are in contrast with other appraisals carried out among medical and dental students. 17, 34 Difference in the mean knowledge score between sexes
Result of the independent t-test performed among Malaysian medical students indicated that there was no statistically significance difference in the mean knowledge score on ADRs and PV between sexes. The Nigerian medical students also produced similar result. These findings are similar to the findings of another survey. 22 Difference in the mean KaP score between medical students of Malaysia and nigeria
The result of an independent sample t-test has shown that there was statistically significance difference in the mean knowledge score on ADRs and PV between medical students of Malaysia and Nigeria. The Nigerian medical students were found to have more knowledge. Similar outcome was obtained in a survey conducted among pharmacy students in Malaysian public schools. 22 In addition, there was no statistically significance difference in the mean attitude score on PV between medical students of Malaysia and Nigeria. This result is in contrast with appraisal among pharmacy students of Malaysia. 22 Finally, there was statistically significance difference in the mean practice score on PV between medical students of Malaysia and Nigeria. The Nigerian medical students were found to have more practice. This result is comparable to the findings of research conducted among medical students and prescribers. 35 This can be possibly explained by that as the medical school of Nigeria is much older than that of Malaysian medical school. As time passes, there are possibilities of more growth and improvement in every aspect. Therefore, time has given more opportunity to score better among Nigerian Medical students.
The correlation between mean knowledge score and mean practice score on aDRs and PV Correlation analysis performed has shown that there was positive correlation between knowledge and practice of PV. This finding is similar to the outcome of survey conducted.
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Conclusion
Nigerian medical students were found to have better knowledge and practice with respect to ADRs and PV than the Malaysian medical students, even though they still need improvement. The attitude of the student from the two countries was moderate and similar in every aspect. The knowledge of semifinal-year and final-year medical students on ADRs and PV is partially the same within each schools, and no difference was recorded between sexes. Positive relationship exists between knowledge and practice with respect to ADRs and PV, although the relationship found was weak. The implication of this is that when knowledge develops, practice also progresses. This has suggested the need to upgrade the curriculum of teaching medical students in both Malaysia and Nigeria in order to protect patients. Also, there is need for strong collaboration between government, teaching hospitals, and academia with regard to drug safety issues.
limitations of the study  Untoward medical occurrence that may be present during the treatment  exaggeration of desired therapeutic effect which is usually not common at normal dose  Response to a drug which is noxious and unintended and occurs at dose normally used in man for prophylaxis, diagnosis, or treatment  Response to a drug which occur via different mechanism from the main action of the drug (2) Pharmacovigilance studies can best be defined as:
 safe, effective, appropriate, and economic use of drug  Detection, assessment, understanding, preventing, and reporting aDRs  Relationship between therapeutic effect and aDRs  Therapeutic drug monitoring (3) Functions of pharmacovigilance include the following:
 Drug related problems  herbal product  Medical devices and vaccines  all of the above (4) The health care professional/s responsible for reporting aDRs in a hospital is/are:  Doctor  Pharmacist  nurses  all of the above (5) aDRs which are independent can be treated by:
 By withdrawing the drug  By reducing the dose  By replacing the medication  all of the above (6) are you aware of any drug that has been banned due to aDRs?  Yes  nO (7) are all the drugs available in the market safe?
 Yes  nO (8) The method commonly used in aDR reporting is:
 spontaneous reporting system  Data mining reporting system  Risk management reporting system  safety measurement reporting system (9) are you aware of any nearby pharmacovigilance center?
 Yes  nO (10) is it mandatory to have a pharmacovigilance unit in every medical college?
 Yes  nO Section C: attitudes on ADR reporting (11) aDR reporting is a professional obligation  strongly agree  neutral  strongly Disagree (12) Pharmacovigilance should be taught in detail to health care professionals  strongly agree  neutral  strongly Disagree (Continued) 
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Comparative study on drug safety surveillance on medical students (13) You are adequately trained on how to report aDRs  strongly agree  neutral  strongly Disagree (14) ADR monitoring and reporting will benefit patients  strongly agree  neutral  strongly Disagree (15) aDR reporting is time consuming with no outcome  strongly agree  neutral  strongly Disagree (16) You should worry about legal problems while reporting aDRs  strongly agree  neutral  strongly Disagree (17) all serious aDRs are known before a drug is marketed  strongly agree  neutral  strongly Disagree Section D: practice on ADR reporting (18) have you ever come across patient experiencing aDRs?  Yes  nO (19) have you ever reported an aDR?
 Yes  nO (20) have you ever been trained on how to report an aDR?
 Yes  nO (21) have you ever read an article on how to report an aDR?
 Yes  nO (22) The commonly seen aDRs like headache, fever, and vomiting should not be reported:
 Yes  nO (23) Do you have free access to aDR reporting forms?
 Yes  nO (24) a nonmedical person cannot report an aDR to a nearby health care professional:
 Yes  nO (25) Do you expect feedback from aDRs monitoring center?
 Yes  nO Figure S1 Questionnaire for comparative study on drug safety surveillance between medical students of Malaysia and nigeria.
